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(57)Abstract: 

PURPOSE: To provide a TCP wherein bonding strength 
of a lead and a bump is sufficient and short-circuit is 
not generated between leads. 
CONSTITUTION: A semiconductor chip 16 is 
rectangular. Bumps 17A ? 17B are arranged zigzag in the 
vicinity of at least one side of the semiconductor chip 
1 6. As to the bump 1 7A out of the bumps 1 7A, 1 7B 
which is arranged outside a semiconductor chip, the 
maximum width in the direction parallel to at least one 
side of the semiconductor chip is Bw1. As to the bump 
1 7B out of the bumps 1 7A, 1 7B which is arranged inside 
the semiconductor chip, the maximum width in the 
direction parallel to at least one side of the 
semiconductor chip is Bw2. Then the relation Bw2> Bw1 
is satisfied. 
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!)-KBLwfj:fi2 5/zmti6 0 

[0 0 9 2] Bw 1 fi, ^ftiJ<7)/^V^l 7 A(7)f|]M?r^L 
"0*3 0 JHIIO^WI 7A©BBwlitt, /^V^l 
7AKBWfi-52|£»#:^s/^ , l 6 O-iSF fc¥frfc#lRl 
(O^V^l 7A©f^wtt&5, 

[0 0 9 3] I^BwlOtift ^V^l 7A« 

Xf±* HfcJB. jE*«. «ira?e£ 

[0 0 9 4] L^t> Ay^l 7AOftt>ftt«li, 

[0 0 9 5] Hm<0'<>7 1 7 AOWS^t'feS 
ftW&'^jf 1 7 A<DH&B w 1 tt, ^rOft^r 

[0 0 9 6] Bw2lt ftffiiJtfV^^l 7 B L 
TV^5o rtfldO^V^l 7 Bc^ijigB w 2 cbti, ^V^l 

[0 0 9 7] IOBw2 0^S(j:, ^V^l 7 B«)R 
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«t^u xii, =a*. &mz. iejjm. nm* mnm 
ft t'cDKZtkX'hi x t ± v \ 

[0 0 9 8] L*>U /^V^l 7 AOftfc&t^jMfcttt 

[0 0 9 9] ^(TVOr/l 7B©*tt*S**»Tf*>S 
ii^lCte, rtftiJ^/O^l 7 B^|Bw2lt -?r<£>ft* 

5/ ^o-ia*s5ptT-e*> s r. t t ft 5o 

[0 10 0] Bdllt ^ffilCO^V^l 7A^)fiJ (ft 
fT) ttlT^^o ^ftlJO/^V^l 7 ACDft^B d 1 t 
(4, 7AW8t6M*f-77 P l 6C0-i2F 

(Cgffift^fatfV^^l 7 A<D*;M§<£>r itfcS, 

[0101] rcOB d 1^114, /^^l 7A« 

±v*U X(4, Hfljfc. IE#». R». tifRJB 

[0 10 2] U»U /<^17A«)St)6v«lt 

[0 10 3] ftW&s^y 1 7A(DWftMtfc6 
4§^(C(4, ^iM<Dy<^yi 7A(DS£Bd 1(4. ^^g: 

[0104] B d 2(4, rtflij^^^^l 7 B<D:fi£ (ft 
f?) Sr^LTl^o rtilijco/^^^l 7 B^)*^B d 2 t 
(4, 7B«C»g5-T5 i l £ *ft:5 L y^l 6C0-iaF 

(cffiSft^fatfv^^i 7 &<DMrtM<o~ kX&Z> 0 

[0 10 5] ^(7)B d 2£>£jSf4, ^v^l 7 B0O7£# 
icaBft«*35 5 ftV^i:Sr*Lfcfc^T*fc5o IP*>, ^ : 



12 

7BO^I4, i^t^i^lCftM-CfooTt) 

i^u xtt, najg^ je^tjk. n», «n» 

[0 10 6] L^U ^^17B©itftl«(i; 
jE#*. ft*»ftif<Z>Hft?g-C*)So 

[0 10 7] rtftij<0/<^yi 7B^WfiMt*fe5 
^^(4, rtffijO^^l 7 BGDft£B d 2(4, -tCDft 

y zf<D-mtmuxi>z> r t t ft 5 Q 

> [0108] #3§W(4, ^ftfltfV^:/ 1 7 A (Oft £ B d 
1^, rt«<0/^y 1 7 B©fiSB d 2 4 9 

(gp*>Bd 1 >Bd 2) z_b*W&t1rZ>» 

[0 1 0 9] mz-\i, m2\C7sk-tXo^ y-Ktry*- 

(/^>^t°y^) Lp^60//m % rttttJCO^V^l 7 
B<D(|j§B w 2ri^8 0 m, *MR0<7V^ 1 7 ACDiJgB 
wl^4 0/zm<0£#, i^m<Oy<^l 7AOg^B 
d 1 «r#*j8 O/imtU rtlMO^V^l 7B^)UBd 
2 £#>J4 0 p. m^t^o 

[0 110] fll, ^V^l 7 A(7>S$B d isa^y 

> ^17BOS^Bd2 ^*ft:«j«Cttl-ttfiSft«!*39Sft 
V\> *3§0J!t4, B d 1 >B d 2<P*ft=£«fcLTl\ft,fi 

[0111] *IH6«<0^3W*ig«tt, (Ell 2(-*i-4 

^fc*^(C, ^MRiJ^v^v^l 7 Atrtffi'JCD^V^l 7B 

[0 112] 
[*2] 
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(Bd2) 


fum) 


80 
60 
50 


35 
30 
25 


60 
40 

35 


100 
80 
65 


100 
80 
65 


60 
40 
35 


4Mb 
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±mmf&<D*mftmmc£titi. y - k i ss^yy 
17 A, 17B(4, ^^WL^m^^^^y^nm*^ 

»j£T*£6IEgK:ftoT^6o 

[0 113] rtftlO^^^l 7 B0)iBw2^ 

^ffiiJO^V^l 7 At^ilBBw 1 J: 9 t^ctV^ (EP^Bw 
2>Bwl)fc«>, y - Kl 5coft^K)^ Jfe^x-^ 
1 l t^fyyi 6<OffiS^to-&^-rtL^^i:T 

wiss-rsy - ki 5w±39s«»-r6^ t^ftv^ 

[0 114] ^MljGD/^^l 7 ACDg£B d 1 

f^ftiJ^^^V^l 7 BC7)ft£ B d 2 4 «9 t>^C#V> (MP 
^Bdl>Bd2) y — K 1 5 COft^ 19 j^jgr 



40 f-/ll ^^7/1 6 <D&W:&t>it<Di*titft}L 
CXh. y-Kl5^»/<y/17A(7)g^M^ 
(ST-TSr ir^ftv^ 

[0 1 1 5] 12 1 3(4, Hl(0««BXttia4<0««C 
«rtt*Lfc¥ffiH-C*>S 0 IU 14 (4, El 1 3 O^flc^ 

[0116] ^(o^*^g(4, mi o<D¥mfcmm:<D 

[0117] j^t, hi 3Mii 4(D¥m&mm<Dm 
mc^^xum-fZo 

50 [0118] 7 s — 1 2 <7>^E^i^ y — K 1 5 
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[0 119] lo^-7tt, ®V>fESlT&5o M^Sg 
)M:#t5y-Kl5tt, loisiKHWEU 
v^l 7A«^»ttSix-C^5o ttoio©^-^tt, ft 
^EHi-CfeS. *V 5 y - K 1 5 14, loiJ 

[0 12 0] Lwi4. y - Kl 5 0ffiS:*UTV^5 0 L 
p(4, y-KfcTy^ BPfelooy- K©"t>'C?3S»b^<D 

y - KCBasts y - K^t^$-e©Ei"c*5. y- 

[0121] !)-KiLwtt, y-Key^-LplCctO 

[0 1 2 21 «x.tf. *3fc*i-«t3l-. y-KfcTy^ 
Lp^8 0/im^<!:f{l y - K«L wtt*&3 5 m 

tttv. y-KtryfLptf»60iim©i:sn y- 

KfiLwttjR3 0/xmtft!), y-Kt°yfLp^5 

y- KBLw»4*b2 5/imtft5 0 
[0123] B w 1 14. ^MffltfV^:/ 1 7 ACDffi*:* L 
tl/^o M'l^y^l 7AC0(iBwU(j:, 
7 AlCigf^^^^yi SO— iZIFKTfT^ift 

[0 12 4] :(7)Bw 10>i£SH4. a^^I 7A« 

xf4. ieum, nm. wm 

[0 12 5] Lfl>U /^yi 7A(OftJ:V«lt 

[0 12 6] Km<DsO'7l 7A««^SMtfc5 
m&iat, ftW<D'<>-?l 7 AC0#gBw 1 14. ^Oft* 
^Si22<Oft$(C^LV\, flU ft#»eD*S2!i:¥** 

[0 12 7] Bw2li, rtfll^^^l 7 B<7>iHSr*L 
T^5 0 rti^Wl 7B(D(gBw2i:li, 

[0 12 8] roOBw 2<7>;£»f4, 7 B<DJ&$t 

[0 12 9] L^L, /^/l 7B<Of fcilWl 

[0 13 0] rtifflW^^i 7B(OM^SMtfc5 
*§-&ta4, ^ffl^^V^l 7BW(SBw2ll -t^ft^r 
»Oftifltf)ft$|c*f flU ft*»Oft5fli:^»fls: 



74 

[0131] B d 1(4, 7AOIJ (ft 

f?) 5:ILt^5o M'l^vyi7AOft$Bdlt 
14, '<>7l 7 A{zmmirZ>¥mtt s f*y7l 6<D-iZ2F 

[0 13 2] COB d lCQ^ai4. ^y^l 7A« 

ii^u xtt. =a** IE**, r», «fn?g 

[0 13 3] Lri*U 'O^l 7A(Ditil«lt 

jEXtes ft*jB*^Hft»-ea>5. 

[0 13 4] ^fflij(0/0y 1 7A©M^Mt*>« 
4§£iCf4, ^l^y^l 7A<7>ft£Bd 1(4, -?:Oft 
^oft520ft£^Lv\> |IL N ft#^<oftffl i: 

[0 13 5] Bd2J4. fli^y/nBogJ (II 
f?) ^ittV^o rtfi|^y^l7B©SSBd2t 
(4, /O-^l 7BHitt6M*f^^l 6<D-iZ2F 
20 {CfiiS^^O^^^l 7B^i*fio;iT*fc5o 

[0136] :©Bd 2(oti(i, /^^l 7 b« 

ft ¥<DJ&VtVibi X h J; v \ 

[0 13 7] L^U /^/UBOftxtVWt 
jE#». ft*»*^E*l«-C*)5. 

[0 13 8] rtfll^O^l 7B©WIMTfe5 
^{-(4, Wl|(7)^y7 P l 7B(7)UBd2ll t^I 

[0 13 9] fr*5, tiftf^l 6<OftiJ®7^¥## 
^y^l 6Srafc*^ic x ^fflcTV^^l 7A£rtffiiJ<£> 

[0 14 0] rtfl©/Wl7BOfiBw2 
^ffl^y / 1 7 A<DBB w 1 4 0 < (BP*> 

B.w2>Bwl) % rt>0 N 9VU<Oy<l^-fl 7 A<£>ft£B 
dl^\ fa\M<D/<>l/-f\ 7 B<Dft£B d 2 <£ «9 

(gp*>Bd i>Bd 2) r<b^#mt-r^o 

40 [0141] 7 AOgBw 1 irft^B d 1 ft V 

7 B<7)(lgBw2 tft^B d 2©A#W*«[f4, 
^ 3 Ci^-r J: 0 (-^5o 
[0 14 2] flL, ;<>-7l 7A©ffiBw 1 tft$B d 
7 B«Bw2 tft^B d 2(D^ft:W^ 
»Ctt*Bfc*!*as*V\, *38W«. Bw2>Bwl, 
B d 1 >B d 2 0*ftSrfflJfcLTV^ntf^;9S:o 0 
[0 14 3] 
[S3] 
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±&mf&<D¥m#mm\c±titt. y- ki sw/^y 

17A, 17BI1 e 0 ^OiiJP^fc: 0 >'t: 0 y^coffi/J^(c 

[0 14 4] P^{RiJ<7)^>'7 p l 7 B^)(§Bw2^ 

^{fflO^^T'l 7 AWBB w 1 <fc «9 t>*#V^ (gpt?Bw 
2>Bwl) fc«>, !J-K15«)**9^ Ife&rr--? 

i i fc##flc^ y ^i e^ie^^o-ftt^^CT 

[0145] £M&iJ?V<>'7 P l 7 A<Dft£B d 1 

rtfll^yyi 7 BOIJB d 2 «fc «9 (gp 

t?Bdl>Bd2) fc#>, !i - Kl 5(7)^^19^^ Jg^ 

CTfc, y - Kl 5 b9VM<Ds<^Zf 1 7 A*>ifr&a*a»s 
[0 14 6] Hrs&twai 6(1, **P^(OM*St 

[0147] ^(D^mfcmmz. ^<>yi 7<d±x& 

[0 14 8] tot, /O-^l 7(^^&^^:#<-r5 

HI 15 (a) (a) U - 

Kl 5<7)ft 9X14!) - Kl 5<Di"*ii-<fc9, II-K15 

[0 1 4 9] 7<7)^jfe£/h£<-r£<^ 

mi 5 (b) wgii6 (b) ic^i-j;5i-> y-Ki 

5<£>fti9X(4y - Kl 5(OfWU "9, y-Kl5£^ 

>^i 7<z>gf«Bar^/hs<49. y - ki 5 

[0 15 0] *5SWO***3S«tt. ^IJO^V^l 7 
AO^RV^-j£trt«lJ^/<>^l 7B(OJg«XV^fS 
«ltV^5o *fc. #/^yi7A ( 17B(4, B 
w2>Bwl, Bdl>Bd2^(^l/:ltV^o 

[OlSliaot, B15 (c) RTfM 16 (c) \C 

TF-tx 0 fc % y - k 1 5 oft 9 xtt y - k 1 5 (ofn^ 

4ttt, y- Kl 5l3l±#^i-6wfca*/j:<* y- 
Ki 5 i^v^l 7 A^ftdtffia* /hS < 45 r i tfft 

[0 1 5 2] Ell 7(4, 01Ofig«BXI4ia4<Offi«C 

[0153] r (D^mfcmm*. mi 0 o^gto 



[0 15 4] KT, HI17 <0¥##K«<D«*iil-ov 

[0 15 5] yVOf 1 2<Ojg:E^C>y - Kl 5 

[0 15 6] lo(7)^-^|j:, $S^EE8rcfc5 0 Mi^SE 
«Sr*"rsy- Kl 5tt, lojo#[c#fiU *MftiJ<7V< 
^l 7A(:^^litv^ 0 {&<7>lo<£>^-;*(4 x fi 

v*ra«-es>5 0 *w*ranfc*ri-sy- ki si*, 10*3 

£(c#£U M!^y/l 7B(cM$ntv^ 0 
[0 15 7] Lw(4. y - K 1 5C0*MSrSLT^£ o L 

pf4 N y-Ktv^-. ip^ iow!) - 

y- KfcHS5i-ay- K^t^iwsii-efcs. y - 

[0 15 8] !)-KiLwtt, y - Kt°5/^L p{C«t 9 

[0 15 9] Wttf, y - KfcV^L ptf%8 0 »m<D 
ir#(4. y - K«Lwttd&3 5 jimtfttK y - KtTy 
f Lp^ft6 0/im^ttll y - K*MLw(4#}3 0 m 
mi:49, y-Kt a yfLp^50Mm^t^il y 
- K4BLwfcM£j2 5 /x m<h^^ 0 

[0 16 0] Bw 1(4. *HW©^^1 7 A£>(S£rSL 
TV^6 0 fkW<D'<Z/7l 7 A<D^B w 1 £(4, 1 

tfv^^i 7Awft»:it^, 

[0 16 1] rcOBw 1C0^«(4, /^yi 7A« 

^yi7A^tt(4, m?FlrZ>£ 9i:ft*itfcott 
«tv*U Xtt, H^ff^ aE*Jfc. «P)J& 

[0 16 2] ^ffiO^V^l 7AOM^fiMT*fe5 
4§^(C(4, ^fflJCO^V^l 7 AOifsBw 1(4. t^ft* 

[0 16 3] Bw2(4, ftM<Ds<lsy 1 7 BCOflg^L 
t^5o ftffii]<0^>:7 P l 7 B£>(gB w 2 £14. aO^I 
7B^iif6^f^7 P l 6W-i22F(^PtT^I*l 
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[0 16 4] :OBw2^)|ii 7 B« 

[0 16 5] Bdlll ^{fJ^^V^l 7A(^)fiJ (ft 
f?) ^Ltl/^o Wffl^^V^l 7 A<7)ft£B d 1 t 
ii, ^V^l 7ACigt5M(*:f7^1 6tf)-iZ2F 
{CSltt^^rf^^/^^^l 7 AC0*^M<7)r <h^$)5o 

[0 16 6] rC9B d KDfeW*. '<>7l 7 AtDMft 

jz^u se*», «n» 

ft if <DJtmX*tb o T fc ± V \, 

[0 16 7] 9W&<D'<f7l 7 A^)»tt* s **»T*>S 
4§£fc:tt\ ^{fflCO^V^l 7A^)ft^Bd lfi, ^(7)S 

*^sia^s${c«pLv^ fit, &jjm<DMmt*m 

fc7 y ycD—m&mW-Xtb 6ri bteZo 
[0 16 8] Bd2(t foW<0'<^'7l 7 B(7>ft£ (ft 

ff) £r^LTV>5 0 Mi|^y7 p 17Bfi0fi$Bd2i: 
^ J*, ^V^l 7B(C»g5i-5¥3H*^y^l 6co-i22F 

(-Sa:^^[^cO/^^'7 P l 7 BOft^ciH^r tT*S>6o 
[0 16 9] I(Z)B d 2<Dfem&. /<>7l 7 BCOfl^ 

[0 17 0] ft*5 % Jp|#fy^l6©M*b*»# 
7-1/71 6SrSfc»^{-. ^(TV^^l 7A£f*l«c7) 
^V^l 7Bif3, E^tt-^-7y^LTl^\ 

[0171] *%Wfi, rt«0V*V:/l 7 B<Z>*gBw 2 

Ml^^l 7Aco(ilBwlJ:H^#< (HP*> 

Bw2>Bwl) , #>o N *Mffl0V*>':7 p l 7 A<£>ft £ B 

dl^\ rtffilj0V*:x:/l 7 Btf)ft£B d 2 i "9 t>*:#^ 
(IP^Bdl>Bd2) r^r?r#®i:-r^o 
[0 17 2] Sfc, /^yi 7 BO»tt*S|f*«>*-A 

-<-^COJ: 9^M^#LTV>5fc^), ^/17B 

Sr. x<^l 7 AODP^ifittttSr 
[0173] ±B*lritOi|tilM*:Sg«fc J:Htf , y — K 1 

5M^17A, 17Bit t'V^CC0iiJP^e>t o 

[0 17 4] Sfc, ftfiiJtfV^:/! 7 Btf>iHBw2ri5, 
^{llJCO^^^l 7 ACOi|gBw 1 <fc >9 *>*:#^ (BP^Bw 

2 >Bw i) fcg> x y - ki scoft^Q^ te^t^-^ 
i i t^^^/^i eoiia^^^-ftt^^cx 
y - K i 5 p]±«t5 r ,b ^^v\ 

[0 17 5] Sfc. 7A(^g$Bd 1 

rtfll^y^ 1 7 B©SS B d 2 «t 9 (BP 
*>Bdl>Bd2) tztb, y - Kl 5<E>ft#!9 j?\ 
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CTfc, y - Kl 5 ktt-M<Ds<^7l 7 A<D&&&§[& 

[0 17 6] /^/l 7 B£r, 7 A<7>Ffl 

[0177] 01814, BH^fia«BXttEl4^®«C 
[0 17 8] r<^*fteg«l*, 01 0O*i^t^ 

mmxhZo 

io [0179] wt, in 1 8 <D¥mi£mu<omm\£<>\<^x 

[0 18 0] y*s<4 Xft-Asl 2©iE^b y - Kl 5 
[0 18 1] lo^-^fl S^SEgtT*fc£ 0 $£V^Sg 

msr^r-rsy - ki iojo^i:#su *mrij<7v< 

V^l 7A^gtSjxtV^o fl!l<D locO-Jr-JMi, ft 
t^HltfcS. Jlv^EBtttS !) - K 1 5 tt, io£> 
#(C#&U rtffijO^^l 7 BK«M*S;h/tV*5 0 
[0 18 2] Lwlt y - Kl 5(Oi|®Sr^UTi/^o L 

20 P (4 S y - Kt°yt N apt, i ocoy - K^tM^:© 
y - k^uuse-*-* y - k©*^*^<bb*-c*>s. y- 

[0 18 3] 5-KSLwtt, y - KtV^L pick *) 

[0 18 4] Will y-Kt°yfLpffl80/im^) 
y-KBLw|j:ft3 5/zm^4^ y-KtTy 
fLp^6 0//m©t§lt y — KifS L w f3$J 30// 
30 mtft9, y-Kt°^fLp^50/im(O^ll V 
- KfiLwtt»2 5/zmi45o 

[0 18 5] Bwllt *Ml!l^y/17A(DiS:$L 
tV^5, ^MMtfV^^l 7A^gBwUfl '<>yi 
7A|CiSt^^f^/l 6 0— iaFfC5pfr**|fi] 
(7)/<>-^l 7AO*WI(Drtt*fo^o 

[0 18 6] :©Bwl (7)a£||{4, /<^1 7A« 

v^i 7AOWH H^-fSipfclf^^-A^- 

[0 18 7] Bw2lt rt^JCO^V^l 7 BOi|gSr*L 
tl^o ftn<0'<>7l 7 B(0*gBw2 irfi, ^V^l 
7BtcR^-r6^W^^^l 6 fflFlCspfi 1 *^ 
CO/^Vy^l 7 B^g^IOw ttrfc^o 

[0 18 8] :OBw2(Oti(l ^^^^1 7 B« 
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[0 18 9] Bd Hi, *M&lJ<7V^7 P l 7AOgJ (ft 
m feSUt^o *HK©^17A©ft*Bdli: 

[0 19 0] :<OBd 1<7)£S{4, /^T'l 7 A<Dffi$t 
y^HAOMtt, 0^r5cfc9(Cffi^<7)*-A^- 

[0 19 1] Bd 2 14, rtl^y^l 7BOSJ (ft 
f?) «:*LTl^5 0 rtfl!l^>7 p 17B(DSSBd2i 

14, '<>zf\ 7&\zM&1rZ>¥mV£3-y'7i 6co-iaF 

[0 19 2] rcOB d 2<Dfemte, '<f?l 7B« 

[0 19 3] fc*3, ^fl^S^l 6<D«ffi^e>*»# 
^y^l 6£JL/c4§^, ^l^y/l 7A£rttt"]0> 
/^V^l 7B£f4, SV^*-^-7t/^Lt^ftV\ 

[0 19 4] faUO^lszfl 7 BOffiB w 2 

^ ^W^Wl7A(OfflBwlJ:n^< (BP*> 
B w2 >Bw 1) , ?5^0, ^MffltfV^:/! 7A(Dft^B 
d 1 £5, rtWJCO^V^l 7 BCOS$B d 2 J: 9 t^C#V^ 

(ip^Bdi>Bd2) ^tzwmti-z> 0 

[0 19 5] £fc, 7 A, 17 B<DMft&&i£ 

>-7 p 17BSr, /O^l 7 A^WKiSf+War k&X+Z 
5 0 

[0196] ±lE*j£^¥*fr§S«;: iixtf, V " K 1 
5M^y/17A, 17BJ4, tr^ift^itio^tr^tf 

[0 19 7] Fulfil] (TV^^l 7 B©BBw2^ 

*MM©^V^1 7 AGDiUBw 1 J: 9 (EP^Bw 
2 >Bw 1) fcft, y - Kl 5(^*^9^ HfelBkT 1 -^ 

[0 19 8] ^{ffl^^V^l 7 ACOS^B d 1 

1 7 BOft* B d 2 ct 9 fc* JV^ (HP 
^Bd l>Bd2) y — K 1 5 <Dfl^ 19 ^\ ftft 

T-/11 i^gft^^i 6 (Ofirg^feitCO-rtt^^ 
CTt>, 9 - Kl 5 i:^fti]co^>^i 7 A 

[0199] £fc, ^^l 7 B£r, 7 A<om 



(ID 

20 

[0 2 0 0] 

[0 2 0 1 ] /O^I4, vi/^miB^^^y^nm 

[0 2 0 2] £fc, F^ftiJCO^^V-^COitilBw 2^, *M»]tf> 
/<y^gBwlctn*5l/\ 1P^>B w 2 >Bw 1 £ 
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